143
The Italian sparrow is a homoploid hybrid species formed through hybridization between the 144 house sparrow (P. domesticus) and the Spanish sparrow (P. hispaniolensis; Hermansen et al. In this study, we investigate the role of incompatibilities in constraining and molding hybrid 166 genome evolution using a set of primarily exonic intra-genic loci that are divergent between 167 the parent species. If DMIs are affecting the evolution of the Italian sparrow genome we 168 expect that: 1) parental contribution shows a general bias towards the ancestral allele; 2) this 169 ancestry-biased purging is more stringent for nuclear loci with a mitochondrial function, 
METHODS

184
Sampling and Genotyping
185
We caught 89 male Italian sparrows from one population (Lago Salso: 41.5403 N; 15.8906 E) 186 in spring 2012 using mist nets. We sampled blood from the brachial vein, and stored the blood 187 in Queen's lysis buffer. Authorization to catch and sample birds was obtained from the 188 national authorities of Italy and the regional authorities of Puglia. In addition, we also 189 sampled 15 individuals from the more distantly related tree sparrow (P. montanus; 10 190 individuals in the Gargano peninsula and 5 in the Alps) for outgroup comparisons.
191
Authorization for sampling in the Alps, also in 2012, was obtained from appropriate Swiss
192
and Italian authorities (see Bailey et al. 2015) .
193
DNA was extracted using Qiagen DNeasy 96 Blood and Tissue Kits (Qiagen N.V., Venlo, tree sparrow genotypes were used to assess which allele at each locus was most likely to have 217 arisen prior to the house/Spanish sparrow split (the ancestral allele) and which was derived.
218
We chose to focus on a subset of 57 of the parent species-informative SNPs described above, 219 located on 15 different chromosomes (Table S1 ). We selected loci with >99% genotyping 220 success and with no more than two alleles segregating across all species. We also only 221 retained loci with a frequency of homozygotes for the minor allele <5% in the tree sparrow 222 and also in at least one of the two parents, thus making it plausible that derived alleles may be 223 incompatible in an admixed genome. Most of these loci were fixed in tree sparrows, with only 224 one (HECTD1) having a minor allele frequency higher than 0.1 (Table S1 ). 
256
All but one of the candidate loci for intrinsic isolation between hybrid and parent were sex- can be found in Supplementary Table S1 . given the large geographic region over which these loci had to spread, they represent strong 267 candidate DMIs awaiting further verification. Results for the full data set only are therefore presented.
285
Genomic factors influencing ancestry reconstruction
286
To test which genomic factors influenced the degree of ancestry bias, we added predictor excluded from the analysis due to low minor allele frequency in Lago Salso (<=0.1). We also Deviations from HWE and LE combined can provide information on the pattern of selection 386 acting on a locus pair (e.g. Fig. S1 ). We used this information by fitting a model of epistatic 387 viability selection and dominance to the full cross-chromosome pairwise genotype data (938 388 locus pairs). We assumed that the current generation was at HWE and cross-chromosome LE LE prior to selection, given the parameter value for prior allele frequency at each locus.
414
Parent of origin of the ancestral allele was accounted for by altering the incorporation of 415 dominance. Post-selection frequencies were then scaled to proportions before fitting to the 416 data using a multinomial model (see example code in supplemental data for full description).
417
In the maximum likelihood model all parameters (four pairwise selection coefficients per The maximum of the summed likelihoods across all locus pairs was chosen as the best model.
423
This model does not represent a simulation of selection on a true population, but rather 
RESULTS
434
Deviation towards the ancestral allele 435 The ancestral alleles identified through tree sparrow genotyping were evenly distributed 436 among the two parent species (28 loci with higher ancestral allele frequency in the Spanish 437 sparrow, and 29 higher in house sparrow; Table S1 ). There was a significant bias in α ancestry in favor of the ancestral allele (Table 1 , Fig. 3a,b) . House-ancestral NEMPs were the second 446 most important predictor, being biased in favor of the ancestral allele (Figure 3c ). indicating that loci closer to fixation in the parents were more likely to be involved in epistatic 485 interactions in the hybrid. However, these two variables were non-significant in a multiple 486 regression and not significant at P=0.05 using model averaging (parental PZI P=0.07; parental 487 minor allele frequency P=0.18), and hence further verification of these effects is required.
488
Two of 57 loci were in significant heterozygote deficit and one in significant excess (Table   489 23 S1). Across all loci, the Lago Salso population was found to be in significant heterozygote In the epistatic selection ML analyses, the strongest evidence for cross-chromosome pairwise
502
epistatic selection among the 46 tested loci was between GSTK1 (chromosome 1) and 503 HECTD1 (chromosome 5) (Table S2 ). This pair was also in strongest LD, and HECTD1 had 504 the highest heterozygote deficit of all loci (Table S1 ). However, the strongest selection (Table S2) , and hence consistent with the 511 absence of a bias in favor of parental LD. previously identified as candidate incompatibility loci. We also found that loci with higher 528 pleiotropy are more shifted towards ancestry, supporting the hypothesis that higher pleiotropy 529 leads to stronger directional selection for purging of incompatibilities in hybrids.
530
Interestingly, we found that candidate incompatibility loci still segregating within Italian with the house sparrow mitochondrial genome, the effect was smaller when the single NEMP 569 locus for which the derived allele was inherited from the house sparrow was included. The potentially creative role of hybridization in evolution is currently much discussed (e.g. 
